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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The information in this volume is not required to meet the GLP requirements specific
in 40 CFR Part 160,
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Steptoe & Johnson, LLP
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GKA Gompetence Center Analytics

Test Method J?M/(*1645/Q2e

Title?

Pagerl qftl

Assay for faronoRol and; bronopol

Effective date:

Created by:

May 4^ 2012:

Thomas ;ScheJfenberger

Released by iSeliellenBergers Thomas (SBTH):

(e-sigried in EtAS)'

jmpiemeritation by teyendecker, .'Michael (LEYM)

e-sig'ned.in-'ELAS)
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£i Competence Center Analytics

Test Method PM/Ol645/02ee

Assay for bronopoi and bironopol impuritifes by

1 Keywords;

1;1;2 Sodiumibromidis
1:,t.3; Tris(hydPpxYm6tHyi)nitromethane

i;i.5; 2-NitroethanoJ

.t:2' Matrix*

1.3 Stracture^
-1!S-ciibl (bronopoi)

Mqi. mass :=.'• 199,9,9 .g t̂t)oi:
Moieojlar formuia CiHsKNOit

1.3.2': Tris(hycfroxyrnethy|)nrtromethane

NOi;

,OH

\ .
OH

.
Molecular •formula: CUHsNOi,

i .3,3; 2-Me%!̂ 2-ni(ropropane^1,3-diol

NO,

HO,

C'ri,

• •••
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GKAyebmpetence Center Analytics; jy|.:

Tha Cfefliical'Cdmpany

Test Rfletfiqd P(W/0:t645/G2efe

forirrondpbiand bronopoHmpMritieS' &y:HPLG

1.3:4 ':.

NO,.j. ...f.

.'Mpl; rhass: = :9Tj

•2; Prinqipl¥:

The samples and the bronopol standardare dissolved in a: soluiion of acetafflitiophenol
and-diluted;wjjixthe diluent iTIiis ptfterstapcia^
diluted. ;The;rriateriai is Assayed J5y': reVersed-pNase-WPLGi \A/iW gradient elution aridj
ultraviolet detection-:at;214 nm.yQ'uanttt'atton-1isy:dbne;b.̂ :extemal̂ fendard!zatioo..;Ali:

solutions are kept-ih amber-colored glassware;

3 Range

' I- 19/100 a

w(Unkfiown jropurities,
quantitated asi brdrtiopol); =-0:OT g/TOff.g - tg/100g

(it is at -approxv. 200 mg of sampl'e/SO ml wilb ali impurities except for the Major;
component broodpoloM^ ..

The lower limit , of the range;for the Impurities correeponds'tp the:smal!est concentration . * * 1 '
used :ift the calibration: fjjrt. The range tan be expanded to higher conGentratibns: by using* *
suitable; calibration. points,, ...... *

.4, Safety note ..

The:triethQd 'described invpfve.s-tlh8;hafidlir%,of&eaardous.}si!bstance3. 'AiieKSon-:i$t •
therefore drawn to the:variQii&prOMsion&g^̂  »(
materials; Prp/eef/yejf#easure£o/^ J***
bsobserved,, .
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GKA Competence Center Analytics;

S Reagents;

5;f S-Apetaitiidofjjiertioi; (e^gi fjrarn:
5:2 $ulfijiiG:aei£5Q% (e,g.;:frorti BemdKraft GmbH}
5.3; fie-ionizec! water, Mf-H&grad^ fag, mi!li-Q water)
£4 Aeetcnitrlie (e^g^frorr! Sigmsi-Aldrichi'GHromasolv};
SiS SddiUm-suliSt̂ :.anfiyatpijis,;:yifria (̂:iur̂  frorri: Merek)
£6; 2-PrQroo-2^ftrpRropanerf\3^M of knoyyn content as astandarcl (eivg,
5:7 Sodium forprnide; of known content as a':refemnce;(e;.gf. f-luf$a};
5;8 Tr^s{l̂ fo^metfiyl}niftem^hane^ofK^GW

' - - • • • " — • • • ; ' . . . . . . - • - - - • • • •

5,9 2-MetNyi-2-Oitroprpparie-1 ,3-diol of toow/n content as a> reference standard |e,g, from

l bf k-nown

G Apparatus

S.1- HPLG systertreig, Agiienl'IIQO-copftgured wittr:ayto-sarnplef; gradient: purrtp^columr)

0^

8;1:2- Separatih^eolumns; StaWess^stee! column (i50;x';4,6.mm)r@>9- packediwth'
Fluofj)? 1:2fi!SI,v5:p?n;f

Stainless; stesi coiurriri

Eleetrdnifcjntegratbr .{e.g ,. ATLAS; frdrH'Therrno}
Standard^ Jabware (aJ!

r

7.t Solvent for samples and.:siandards.
• •• •

7.-"ti Stabilizer solution; . . • • • *
Dissolve approx; ;1v25;;g of 3-acetamid;6prtenoS jn^acetonitrilg in an iHtfasooSf oatrî nd • •
make up to 25 ml * t *<

.
Add 1 rnipf:5p%0ifuncac!d;tpllof:ejuentA. ••;*".

•••••

7.2 Preparation/of.sa.nnpie

Weigh too- portions each of approx.. 200^9; to the fiearesti§i.0t tflgj of 1he;sampie:-into.
saparate 50-rni vblutristrtc flasks, and'add; 0; 5 rftl^'of' stabilizer solHtitirt. AlfowttJ dissolve-
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GK& Gompetenee Center Analytics:
The GiismfeaV.Conipany,

Test Meihotd PM/01645/02ei9

Assayifdr brPnopotand bronopol impurities^by

andsmak îip:;vyJth;diliJ8nt. Morte*;for iQimin andjnjeetajiquots into ttte^ysterivto:: assay
fdr impurities; For -the brdnopoi assay; dilutees mi:of each of these solutions to- 50 :ml
using the;di!uerrt;

7:3

7.4

Preparaiifin of calibration .solutions;
W îgf1;approxv8psrrigf to tb't nearest 6;Qli rng^ofeachi^dfthe^reference-Standafds: (except
for-bi^nopfQiXjhtoseparat^WpfirillTOlumetric^gs^
diluting ;the material with;; the diluent The: calrbratipri soiutfpns*coyer the:anticipate<t;

tontehts of impurities in the samples' (in this: ease:from approx^O^itp^mg^Qtimi)! The
stpck-$;pluttons of th¥ jrft
contain; all impurities,

mi.fpr the quantitation of the major IComponent-and from: approx. 0:04 io-4 rng/1 i3Q ml for
unknown jfripurities,
Thisj!s:;achieyed::by;vve!ghing;apprpx; 200; mg; a^eurately weighecjijtd-witriiriO.O1! mg.Jntp
a 50rmi voiuriietrifrflask; To the bronopoi- standard: only, add 0,!5 mtof-the'Stabilizer
solution pripr;fo,:dilutihg; the?roaterial::yvith ithe diluehtv
fo:constr^a1he;qalibrat(pn:ieufves,:;useat:jeast̂ ^^p:̂
fduf Conceritrations: prepared therefrom,

Guard column- CG;K4:WH2,,eigv:paekedwrt^^^
Ahalytieal^cdfumnsr Stainless: ̂ teel colurnn |1 50 x::46:mm); e

gfei
cplurnfi (15Q:̂  4 rrim); :̂g

5 pm fro.rri: Thermo;
yvith;Aqu,asi)

B; 5PQ;ml;5 r

Gradient:
Time

%'A:

%: B

'o;

••100)
0;

20:

100 :•

:&>/

70;
.0. .30

.40

70
30

42

too . .
0:

55 .;.
.inj: .'\

I.Omi/min.; . . ! * • t *
inltimdr 10 ill. fatianterl fo:svstem'sensifi\/iiv: -as anorooriateV ....•• *

• •

•

•

»

•

Flow: rats;
oiurhei

25°(3: ' '
Detection-:: 2l4;nm

injecttoh sequence;

Usually tftesolutibns are.assayed in tfie sequence below::
- Systerri-suitability solutions
- Calibration soiutions (by ascending cpncentrattQhs)

• ••«
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GKA C.ompetence:€enterArta!y$ies' |3:
THa Gfiamica

of :1Q

Test' Method FMVI/Q;1645/p2«!i|

for brortppoi and; brotioppl ifii purities byrHPLG

Ssrnpteisollitions'
If 'requirWdL blankS;Caq fee run in-ijetwesn;

8 Special system suitability

Q^f Solyendslnjected.
Acceptance criteria";
No peaki?: S/N:10must;elut^atttie;retentiorS;:tim0S(^:the^

8:2 A cafifaration solution from 7.3 '(approx. 1 mg/ 1,00 nit) is injected-:
Resolution :^^er)tris(^ydrp>iymetriyl)nitr^metha
is estabiishfed jhfa;ccoî ahce'Vyit^^f?ii,: TEtip,

Acoeptahee: criteria:

Tne twQ;i.fnR!-irities mustellite between 4 ahd/Q minutes. TRe tiraeB rn&y'be;adjosteci tiy
varying-the:fli3w rate' {i;2b?/6>:

9 Calculation

where:

Gp "= calibration factor-'

AC- peak;area of;ciDnippnenti[mVi)<fsi|: .

&(G)V= 'calculated cpncentratipn of component.! [mg/50 ml} * • • • •

•**•*!• •
Samples: .

Quantitation is ̂ one. by iriternai -standardlizatioflr

. .. . . ..... .
RE5: response factor as established: by;!inear regression :

': ••' ' . . ''.. '

w(S);:~: mass fraction of component i [g/tOOg]:

PA = peak:area of .component .i [rn¥. . '$}'•.
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<3KA Gompt̂ ee G.entir Arialy.tics>

The Chemical Cofripwy;

Page 7 of-1:Q

Test Method PRfl/Oie45/62ee

Assay for brpnopol and

(fusing Atlaa as thesoftware prograiri ,:the?response factor is deferrnined by regression'
analysi?,.
Unknowfi epmpjDhe;rfe^^

Unicertaifity of measurement

The uncertainty bfnteasure^^ oftHe
mfa$tineci Values (ste&valiaation

where'

:•= standard: deviatibn;
—measured value
= mean
= nurobep of measuredivalues:

To

Thus;,;|he- uncertainty of :rneasureme!it:of; the method^is'appfpx, ± Q,B % for the:majpr
component;
With; tn§(hydf0xy)tiethyJptfcCT ,3-dtd) the UM: is •'&
1.7% and 2 • 5%,.. respectivelyi at.contents of approX- ft 05 g/-1 OOg. The reeasureitient; .****•
uneertainty with sodium brDmide::is derived therefrom and:estimated at:< i3%; • • • *

• * *
11 Comment^ •• •

tl.i; The experiitientar work was done by Ms Roschel, GKA/G; t*** ; .»0 •.
t1;2; Tt!6test;^etJiod'was:va!idatecl under job .nHm.ber:09LOOOOtv * .. I *••
11.3 The method-has>npt beeatest^dfor'stabi!ity'iiidicating?factgrs'. **•* • • •
11.4; This;:methodfepjae8s::PM/0051.4.: *" •••••

••:•*.
12i Gharig^ history •••••

•1'2l1j Author: was: changed;
1.2.-2. .General:rem'ark&on system sMitability:tests fhints'oh laboratory .SOP) were given up;
12;3; Editoriar changes-
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GKA;!3omf>etence :C0fifer Analytics1;

Tfie:l

Page 8 of 10

Test.Method PM/01645/02e©

Assay for bronopoi and bronopo! impurities by

13 Bibliography

•:•••

Page 11 of 16



Pages 12-13 - *Access to FIFRA health and safety data (assay results) is restricted 
under FIFRA section 10(g)*



BASF Corporation
BASF-MyacideAS-2013-3

MYACIDE AS, EPA Registration No. 33753-3

BRITISH PHARMACOPEIA (BP)
8P-METHOD 2011

Reference 5-Batch Analysis Report for Myacide AS, EPA Registration No. 33753-3
dated April 9, 2013 for detail explanation for the purpose of this Analytical Method.

The BP Method is a threshold method and is not designed for calculation of exact
concentration of substances. The BP-Method 2011 in addition to PM/01645/02e is
used for quantification of Bronopol, related substances and impurities. Due to the
co-elution of 2-Methyl-2-nitro-porpane-l,3-diol and the new secondary impurity
peak, the BP-Method is used in addition for identification of this co-eluting peak, i.e.
differentiation between 2-methyl-2-nitro-propane-l,3-dio!and the new secondary
impurity. The qualitative information obtained by the BP-Method together with the
quantitative information from the PM/01645/02e method, will allow an analysis of
the new secondary impurity to ensure that the levels are below 0.1%.

With the combination of PM/01645/02e (for analysis of bronopol and all impurities)
and the BP-Method (for identification of the new secondary peak), an analysis
regimen is available which allows proper confirmation of the quality profile of
Myacide AS in accordance with set specifications.
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Bronopol 301

impurities A, B, C: for each impurity, maximum
0 4 per cent of che are"a of the principal peak;

— ratal: maximum I per cent of the area of the principal
peak;

— disregard limir. 0.1 per cent of the area of the principal
peak.

Heavy metals {2.4.8}
Maximum 20 ppm.
1 0 g complies with test C. Prepare ihe reference solution
•using 2 ml of lead standard solution (10 ppm Pb) R.

Loss on drying {2.2.32}
Maximum 0.5 per cent, determined on 1.000 g by drying in.
an oven at 105 °C for 3 h.

Sulphated ash (2.4.14}
Maximum 0. \ per cent, determined on 1.0 g.

-ASSAY
Dissolve 0.260 g in 50 ml of anhydi'ous acetic acid R. Titrate
Kith O.I M perchloric acid, determining the end-point
potentiometrically (2.2.20).
1 ml of 0.1 M perchloric acid is equivalent to 21.77 mg of'
C20H23BrN2O.1.

STORAGE
Protected from light.

IMPURITIES
Specified impurhies A, B, C.
A. chlorphenamine, 4
B. dexchlorpheniramine,

rY0^
k^ C!

and enantiomer

CH3

C. (3R5)-A/,A/-dimethyl-3-pheny!-3-(pyridin-2-yl)propan-l-
arnine (pheniramine).

, _/>/)fi/r

Bronopo!

Br NO,

HO. .OH

CjH6BrN04 200.0 52-51-7

Action and use
Antibacterial preservative.

DEFINITION
Bronopol is 2-bromo-2-nitropropane-l,3-dioI. It contains not
less chan 99.0% and not more than 101.0% of C5H6BrNO4,
calculated with reference to the anhydrous substance.

CHARACTERISTICS
White or almost white crystals or crystalline powder.
Freely soluble in water and in sthanol (96%); slighdy soluble
'n sweety! and in liquid paraffin.

IDENTIFICATION
A. The infrared absorption spectrum, Appendix II A, is
concordant with the reference spectrum of bronopol (RS 031).
B. Dissolve 0.1 g in 10 ml of water, add 10 ml of
7.DM sodium hydroxide and; carefully wiih constant stirring
and cooling, 0.5 g of nickd-akamnium alloy. Allow the
reaction to subside, filter and carefully neutralise wiih nitric
add. The resulting solution yields reaction A characteristic
of bromides, Appendix VI.
C. Mdiing point, after drying over phosphorus penwxids at a
pressure not exceeding 0.7 kPa, about 130°, Appendix V A.

TESTS
Acidity or alkalinity
pH of a 1% w/v solution, 5.0 to 7.0, Appendix V L.

Related substances
Carry out the method for liquid chromaiography,
Appendix III D, using the following solutions in the mobile
phase.
(1) 0.2% w/v of the substance being examined.
(2) Dilute a volume of solution (1) to produce a solution
containing 0.0002% w/v of the substance being examined.
(3) 0.001% w/v each of 2-methyl-2-nitropropan-1,3-diol and
ms(Jiydroxymethy!)mtromethane,
(4) 0.0002% w/v each of 2-methyl-2-nitropropane-l,3-diol,
2-nitroethanol, sodium bromide and
tris(hydroxymethyl)nitromethane and 0.2% w/v of the
substance being examined.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel column (15 cm x 4.6 mm) packed
with octadecylsilyl silica gsl for cinematography (5 Jim)
(Phenomenex Luna CIS (2) is suitable).
(b) Use isocratic elution and the mobile phase described
below.
(c) Use a Sow rate of 1 -nil per minute.
(d) Use a column temperature of 35°.
(e) Use a detection wavelength of 214 nm.
(!) Inject 20 jtl of each solution.
(g) For solution (1) allow the chromatography to proceed for
at least 3 times the retention time of the principal peak.

MOBILE PHASE

1 volume of a 10% v/v solution of orthophosphom add,
10 volumes of acaonkrile and 189 volumes of water,
adjust the pH to 3.0 using 2.\i sodium hydroxide.

SYSTEM SUITABILITY

The test is not valid unless, in the chromatogram obtained .
with solution (4):
the resolution factor between the peaks due to sodium bromide
and tris(hydroxymethyl)nitromethane is at least 1.0;
the resolution factor between the peaks due to
frisQiydroxymediyOnitromethime and 2-nitroe«i*9cj5s Jt
'.east 1.5. J *

LIMITS ••••••
• •

In the chromatogram obtained with solution (1): » •
the area of any peak corresponding to 2-methy|j2y » * •
nitropropane-l,3-diol and tris(hydroxymeihy:)nitroji|tgane
are not greater than die area of the corresponding peaks in
the chromatogram obtained with solution (3) (0.5% of each);
the area of any other secondary peak is not greater than the
area of the principal peak in the cliromatograin obtained with
solution (2) (0.1%).

.»••

>••
• •

•
«

•

Page 15 of 16



BASF Corporation
BASF-MyacideAS-2013-3

302 Brotizolam

Sulphated ash
Not more than 0.1 %, Appendix IX A.

Water
Net more than 0.5% w/w, Appendix IX C, Method I B.
Use 5 g.

ASSAY
In a flask fitted with a reflux condenser dissolve 0.4 g in
15 ml of waisr and add 15 ml of 7.5M sodium hydroxide.
Slowly, with cannon., add 2 g of nickel-aluminium alloy
through the reflux condenser, agitating the flask p/hilst.
cooling under running water. Allow the mixture to stand for
10 minutes and boil for 1 hour. Cool and filter under
reduced pressure, washing the condenser, flask and residue
with 150 ml of water. Combine the filtrate and washings, add
25 ml of nitric add and 40 ml of 0. IM silver nitrate VS, shake
vigorously and titrate with 0. IM ammonium thiocyanate VS
using ammonium iron(m) sulphate solution R2 as indicator.
Repeat the operation without the substance being examined.
The difference between the titrations represents the amount
of silver nitrate required. Each ml of ft IM silver nitrate VS is
equivalent to 20.00 mg of C3H6BrNO4.

STORAGE •'
Bronopol should be protected from light.

Brotizolam
(Ph Ear monograph 2197)

***

s /^
O-—/ \•-OQ
rya
\^

393.7 57801-81-7

Action and use
Benzodiazepine.

DEFINITION
2-Brorao-4-(2-chlorophenyl)-9-methyl-6H-thieno-[3,2-
J[l,2,4]-triazolo[4,3-a][l,4]diazepine.

Content
99.0 per cent to 101.0 per cent (dried substance).

CHARACTERS
Appearance
White or .yellowish powder.

Solubflity
Practically insoluble in water, sparingly soluble or slightly
soluble in methsnol, slightly soluble in ethanoi (96 per cent).

IDENTIFICATION
Infrared absorption specrrophotometry (2.2.24).

Comparison brotizolam CRS.

TESTS
Related substances
Liquid chromatography (2.2.29). Cany out the test protected
from light and prepare the solutions immediately before use.

Tsst solution Dissolve 50.0 mg of the substance to be
examined in aceionitrik R and dilute to 50.0 ml with the
same solvent.

Reference solution (a) Dilute 1.0 ml of the test solution to
100.0 ml of acetonitrile R. Dilute 1.0 ml of this solution to
10.0 ml with acetonitrile R.

Reference solution (b) Dissolve 5 mg of the substance to be
examined and 5 mg of braazokur. impurity B CRS in 50 ral
of acetonitrile R. Dilute 2 ml of this solution to 20 ml with
acctonitrile R.
Column:
— size: I = 0.15 m, 0 = 4.6 mm;
— stationary phase: octylsSyl silica gel for chromatography R

(5 urn);
— temperature. 40 "C.

Mobile phase:
— mobile phase A: 2 g/i solution of sodium hsptanesulphonate

monohydrate R;
— mobile phase B: mix 25 volumes of a 2 g/1 solution of

sodium heplanesulphonate R and 75 volumes of
acetonitrile R;

Time
(min)
0 - 4

4-15

15-16

16-20

Mobile phase A
(per cent f/V)

63

63 -> 12

12->63

63

Mobile phaae B
(per ccnl V/Y)

37

37-»88

88->37

37

Flow rats 2.0 ml/'min.

Detection Spectrophotometer at 242 nm.

Injection 5 ul.

Relative retention With reference to brotizolam
(retention time = about 7.4 min); impurity A = about 0.5;
impurity B = about 0.9.

System suitability Reference solution (b):
-- resolution: minimum 5.0 between the peaks due to

impurity B and brotizolam.
Limits:
— impurity ft not more than the area of the principal peak

in die chromatogram obtained with reference solution (a)
(0. 1 per cent);

— unspecified impurities', for each impurity, not more than the • • •
area of the principal peak in the chromatogram obtained , » • •
with reference solution (a) (0.10 per cent);

— total: not more than twice the area of the principal peak jr? * * •
the chromatogram obtained with reference solution (a) • * *
(0.2 per cent);
disregard limit; 0.5 rimes the area of th^ptft^ajpeak in
the chromatogram obtained with reference solution (a) »
(0.05 per cent).

Chlorides (2.4.4) ",."
Maximum 100 pprn.

9 • • • •
Dissolve 0.67 g in 20.0 mi olmethanol R, mix and riJfer.

Loss on drying (2.2.32)
Maximum 0.5 per cent, determined on 1.000 g by drying
in an oven at 105 5C.

Sulphated ash (2.4.14)
Maximum 0.1 per cent, determined on 1.0 g.

• •
•

•
•
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